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Description 
TRANSFORMABLE VEHICLE 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. provisional ap- 
plication Serial No. 60/437,919 filed January 4, 2003. 
Background of Invention 

[0002] i. Field 0 f t he Invention 

[0003] The present invention relates to a transformable vehicle 
that can be transformed to provide a number of different 
body configurations. 

[0004] 2. Background Art 

[0005] Historically, vehicles have been designed to accommodate 
specific types of uses. For example, a work vehicle might 
be designed as a truck with a large flatbed, easily accessi- 
ble from outside the vehicle, and configured to accommo- 
date large or heavy payloads. Similarly, a family vehicle 
might be designed as a minivan, large enough to carry 
more than 5 passengers, yet still able to accommodate a 



reasonable amount of cargo. Another type of vehicle, the 
sedan, might be designed with elegant styling, and con- 
figured to provide quiet and comfort to the vehicle occu- 
pants. 

[0006] Recently, a new breed of vehicle, the sport utility vehicle 
(SUV), has emerged, in part, to provide greater driving 
freedom. For example, some SUV's have off-road capabil- 
ity and a large cargo area that may make them useful as 
work vehicles. Similarly, the passenger compartment of 
many SUV's is large enough to comfortably accommodate 
five or more passengers. In addition, some SUV's today 
are elegantly designed, and are configured to provide the 
quiet and comfort previously only found in high-end 
sedans. 

[0007] Despite their attempt to meet the disparate needs of many 
different uses, an SUV may not provide some users with 
sufficient flexibility. For example, although an SUV may 
include a large cargo area, it may not be as easily accessi- 
ble as the cargo area of a flatbed truck. Hence, there still 
exists a need for a vehicle that can carry the passengers 
and cargo of a family vehicle, provide the large, easily ac- 
cessible cargo area of an open flatbed truck, and yet still 
provide the styling of an elegant sedan. 



Summary of Invention 



[0008] Therefore, the present invention provides a flexible pas- 
senger vehicle body capable of being transformed into at 
least two different classes of vehicle styles. The vehicle 
body comprises a body shell having front and rear open- 
ings and at least one pair of transversely opposed door 
openings. A front panel is provided for closing the body 
shell front opening, and a pair of door panels is provided 
for closing the body shell door openings. A roof panel in- 
cludes a fixed portion and movable portion. The movable 
portion has attached thereto a pair of transversely op- 
posed rear pillars extending generally downward there- 
from to engage the body shell. A back panel is coupled to 
the roof panel movable portion and extends between the 
rear pillars. A pair of opposing retractable rear side panels 
is affixed to the body shell behind the door panels. A tail- 
gate is affixed to the body shell, and the tailgate, the re- 
tractable rear side panels, the roof panel movable portion 
and the back panel collectively enclose the body shell rear 
opening when the vehicle is in a first body configuration. 
The front panel, doors, roof panel, back panel, tailgate 
and retractable rear side panels define a fully enclosed 
passenger space and cargo area within the body shell in 



the first body configuration when the roof panel movable 
portion is in a first position. The front panel, doors, roof 
panel and back panel define a contracted enclosed pas- 
senger space in a second body configuration when the 
roof panel movable portion is in a second position. This 
creates an open cargo area behind the contracted en- 
closed passenger space. 
[0009] The invention further provides a vehicle having a trans- 
formable vehicle body that includes first and second op- 
posing door panels. The vehicle body also includes a roof 
panel, including a fixed portion and a movable portion, a 
back panel attached to the roof panel movable portion, 
and first and second retractable rear side panels disposed 
rearward the door panels. The transformable vehicle body 
has at least a first body configuration and a second body 
configuration. The first body configuration includes the 
retractable rear side panels and the roof panel movable 
portion each in an extended position. The first body con- 
figuration at least partially defines a first passenger com- 
partment. The second body configuration includes the re- 
tractable rear side panels and the roof panel movable por- 
tion each in a retracted position. The second body config- 
uration at least partially defines a second passenger com- 



partment and an open cargo area. The second passenger 
compartment is smaller than the first passenger compart- 
ment, and is at least partially separated from the open 
cargo area by the back panel. 
[0010] The invention also provides a method of transforming a 
vehicle body from a first body configuration to at least 
one other body configuration. The first body configuration 
includes a fully enclosed passenger space and cargo area, 
and a second body configuration includes a contracted 
enclosed passenger space and an open cargo area. The 
method comprises retracting first and second rear side 
portions, and moving a seat from a first position for seat- 
ing a vehicle occupant to a second position, thereby form- 
ing a portion of a load floor. A side trim panel is moved 
from a first position to a second position, thereby facili- 
tating movement of another trim panel over the side trim 
panel. A garnish panel is moved from a first position to a 
second position, thereby facilitating forward movement of 
a roof panel portion and a rear pillar attached to the roof 
panel portion. The roof panel portion and pillar are then 
moved forward. A shelf panel is moved adjacent a back 
panel, thereby substantially separating the contracted en- 
closed passenger space from the open cargo area. The 



garnish panel is moved from the second position to a 
third position, thereby placing the vehicle body in the sec- 
ond body configuration. 
[0011] The above object and other objects, features, and advan- 
tages of the present invention are readily apparent from 
the following detailed description of the best modes for 
carrying out the invention when taken in connection with 
the accompanying drawings. 
Brief Description of Drawings 

[0012] Figure 1 is a perspective view of a vehicle in accordance 

with the present invention; 
[0013] Figure 2 is a perspective view of a body shell forming a 

portion of the vehicle shown in Figure 1; 
[0014] Figure 3 is a front passenger side perspective view of the 

vehicle shown in Figure 1; 
[0015] Figure 4 is partial fragmentary side view of the vehicle 

shown in Figure 1 in a first body configuration; 
[0016] Figure 5 is a partial fragmentary side view of the vehicle 

shown in Figure 1 in a second body configuration; 
[0017] Figure 6 is a partial fragmentary side view of a midgate 

and shelf panel used in the vehicle shown in Figure 1; 
[0018] Figure 7 is partial fragmentary side view of the vehicle 

shown in Figure 1 in the second body configuration, 



wherein the second and third rows of seats are folded 

down to form an extended load floor; 
[0019] Figure 8 is a partial fragmentary side view of a tailgate 

and an attached floor panel; 
[0020] Figure 9 is a partial fragmentary side view of a second 

seat and moveable load panel shown in the upright and 

folded down positions; 
[0021] Figure 10 is a partial fragmentary perspective view of the 

vehicle passenger compartment, wherein the second and 

third rows of seats are folded down to form an extended 

load floor; 

[0022] Figure 11 is a partial fragmentary perspective view of a 
movable side trim panel forming a portion of the vehicle 
body shown in Figure 1; 

[0023] Figure 12 is a sectional view of a movable side trim panel 
taken through lines 12-12 in Figure 1; 

[0024] Figure 13 is a partial fragmentary top plan view illustrat- 
ing garnish panels used on the vehicle shown in Figure 1; 

[0025] Figure 14 is a side view of the vehicle shown in Figure 1 in 
a first body configuration; 

[0026] Figure 15 is a side view of the vehicle shown in Figure 1, 
wherein the vehicle is transforming from a first body con- 
figuration to a second body configuration; 



[0027] Figure 16 is a side view of a vehicle shown in Figure 1 in a 

second body configuration; and 
[0028] Figure 17 is a perspective view of the vehicle shown in 

Figure 1 in a third body configuration, including a trunk 

panel which helps to create a closed cargo area behind the 

passenger space. 
Detailed Description 

[0029] Figure 1 shows a vehicle 10 having a flexible passenger 
vehicle body 12 in accordance with the present invention. 
The vehicle body 12 includes a body shell 14, shown in an 
isolated view in Figure 2. The body shell 14 has front and 
rear openings 16, 18, and two pairs of transversely op- 
posed door openings 20, 22, 24, 26. As seen in Figure 2, 
door openings 20, 22 are a first pair of transversely op- 
posed door openings, while the door openings 24, 26 are 
a second pair of transversely opposed door openings. The 
body shell 14, shown in Figure 2, represents one of many 
different body shells that can be used with the present in- 
vention. For example, the location and number of pillars 
and other structures may be different for different body 
shells. 

[0030] Figure 3 shows a front panel, or windshield 28, closing 

the body shell front opening 16. Two pairs of door panels 



30, 32, 34, 36 close the body shell door openings 20, 22, 
24, 26, respectively. The vehicle body 12 also includes a 
roof panel 37 that includes a fixed portion 38 and a mov- 
able portion 40, see Figure 1. Attached to the roof panel 
movable portion 40 are a pair of transversely opposed 
rear pillars, or D-pillars 42, 44. The D-pillars 42, 44 ex- 
tend generally downward from the roof panel movable 
portion 40, and engage the body shell 14. 
[0031] a back panel, or back light 46, is attached to the roof 
panel movable portion 40 and extends between the D- 
pillars 42, 44. Of course, a back panel, such as the back 
light 46, need not be a translucent structure, but rather, 
may be made from an opaque material as desired. A pair 
of opposing retractable rear side panels, in this embodi- 
ment rear side windows 48, 50 (only one of which is visi- 
ble in Figure 1), are affixed to the body shell 14 rearward 
the door panels 34, 36. A tailgate 52 is affixed to the 
body shell 14, and is shown in a closed position Figure 1. 
The tailgate 52, the rear side windows 48, 50, the roof 
panel movable portion 40, and the back light 46 collec- 
tively enclose the body shell rear opening 18 when the ve- 
hicle 10 is in a first body configuration, such as shown in 
Figure 1. 



[0032] The first body configuration may be characterized in a 
number of different ways. For example, Figure 4 shows 
the vehicle 10 in the first body configuration, which re- 
sembles a wagon-style vehicle. Referring also to Figures 
1-3, it is seen that the windshield 28, the door panels 30, 
32, 34, 36, the roof panel 37, the back light 46, the tail- 
gate 52 and the rear side windows 48, 50 define a fully 
enclosed passenger space and cargo area, or first passen- 
ger compartment 54. It is clear from the figures that in 
the first body configuration, the rear side windows 48, 50 
and the roof panel movable portion 40 are each in a first, 
or extended position. 

[0033] As seen in Figure 4, the first passenger compartment 54 
includes three rows of seats 56, 58, 60. Each of the rows 
of seats 56, 58, 60 contains one or more vehicle seats. 
That is, the seats may be configured as individual bucket 
seats, or as a single bench seat that traverses and entire 
row. Of course, a vehicle, such as the vehicle 10, need not 
have three rows of seats in the first body configuration, 
but rather, may have only two rows or more than three 
rows of seats. 

[0034] Figure 5 shows the vehicle 10 in a second body configura- 
tion. Referring also to Figures 1-3, it is seen that the front 



panel 28, the door panels 30, 32, 34, 36, the roof panel 
37 and the back light 46 define a contracted enclosed 
passenger space, or second passenger compartment 62. 
As seen in Figure 5, the vehicle 10 in the second body 
configuration includes the rear side windows 48, 50 and 
the roof panel movable portion 40 in a second, or re- 
tracted position. The second body configuration defines 
an open cargo area 64 behind the second passenger com- 
partment 62. 

[0035] As seen in Figure 5, the second passenger compartment 
62 is smaller than the first passenger compartment 54, 
and contains only two rows of seats 56, 58. The second 
row of seats 58 includes a first seat 66 which has attached 
thereto a midgate 68 and a shelf panel 70. The midgate 
68 and the shelf panel 70 are configured to cooperate 
with the back light 46 to separate the second passenger 
compartment 62 from the open cargo area 64. 

[0036] Figure 6 shows a detailed side view of the midgate 68 and 
the shelf panel 70. The midgate 68 and the shelf panel 70 
are part of a package tray that may be attached to a single 
seat in the second row of seats 58. Alternatively, more 
than one set of midgates 68 and shelf panels 70 may be 
attached to each seat in the second row of seats 58. As 



seen in Figure 6, the shelf panel 70 pivots from a first po- 
sition adjacent the seat 66, to a second position adjacent 
the back light 46. 

[0037] An actuator system 72 may include a motor 74 to auto- 
matically move the shelf panel 70 from the first position 
to the second position when the vehicle body 12 is trans- 
formed from the first body configuration to the second 
body configuration. In fact, the entire transformation be- 
tween different body configurations can be accomplished 
automatically through the use of a programmable con- 
troller 75, schematically illustrated in Figure 4. A con- 
troller, such as the controller 75, may be located in any 
convenient position within the vehicle 10. In fact, the con- 
troller 75 may be integrated into a vehicle system con- 
troller, or may be a separate physical device or combina- 
tion of devices. The controller 75 is configured to facili- 
tate the automatic transformation of the vehicle body 12 
between body configurations. The controller 75 may be 
configured such that the push of a button on a key fob or 
a vehicle dashboard will facilitate transformation between 
body configurations. 

[0038] The open cargo area 64 includes a load floor 76 that may 
be partially formed by a seat back 78 of a second seat 80. 



As shown in Figure 4, the second seat 80 is in a first, or 
upright, position for seating a vehicle occupant. As shown 
in Figure 5, the second seat 80 is in a second, or folded- 
down, position forming a portion of the load floor 76. It is 
understood that the second seat 80 may be a single bench 
seat or additional seats in a third row of seats 60 may 
similarly fold down to form a portion of the load floor 76. 
[0039] The second body configuration, shown in Figure 5, re- 
sembles a pickup-style vehicle with its open cargo area 
64. The vehicle 10 is also capable of transforming into an 
extended-bed pickup-style vehicle. Figure 7 shows the 
vehicle 10 having the tailgate 52 in an open position and 
the first seat 66 in a second, or folded-down position, 
such that the tailgate 52 and the first seat 66 each form a 
portion of the load floor 76. The vehicle 10 contains a 
number of features to provide a load floor 76 that is sub- 
stantially level and continuous. For example, the tailgate 
52 has attached thereto a floor panel 82, see Figure 8. 
When the tailgate 52 is in the closed position, the floor 
panel 82 is disposed beneath a main portion 84 of the 
load floor 76. As the tailgate is pivoted into the open po- 
sition, the floor panel 82 assumes a substantially horizon- 
tal position, such that it forms a portion of the load floor 



76 between the tailgate 52 and the main portion 84 of the 
load floor 76. 

[0040] Another way in which the load floor 76 is maintained sub- 
stantially level and continuous, is through the use of a 
movable load panel 86, shown in Figure 9. The movable 
load panel 86 is attached to the seat back 78 of the sec- 
ond seat 80. When the second seat 80 is in a first, or up- 
right position, the movable load panel 86 is in a retracted 
position, thereby facilitating space conservation within the 
first passenger compartment 54. When the vehicle body 
12 is in the second body configuration, and the seat 80 is 
folded down to form a portion of the load floor 76, the 
seat back 78 is below the level of the main portion 84 of 
the load floor 76. As the seat 80 is folded down, the mov- 
able load panel 86 automatically changes position from 
the retracted position to an extended position. 

[0041] The movement of the movable load panel 86 between the 
retracted and extended positions is illustrated in Figure 9. 
An actuator link 88 controls the movement of the movable 
load panel 86 such that it retracts when the second seat 
80 is moved into the upright position. The actuator link 
88 also causes the movable load panel 86 to extend when 
the second seat 80 is folded down. 



[0042] Having the movable load panel 86 attached to the seat 
back 78 obviates the need to have a thick, bulky seat 
back. This is because a seat back, such as the seat back 
78, does not need to be level with the load floor 76 when 
the seat 80 is in the folded-down position. Rather, the 
seat back 78 can be configured for passenger comfort 
while still conserving space, since the movable load panel 
86 will keep the load floor 76 substantially level and con- 
tinuous. Thus, with the second seat 80 in the folded- 
down position, and the tailgate 52 in the open position, 
the load floor 76 is substantially level and continuous 
from the outmost edge of the tailgate 52 to the first row 
of seats 56. This configuration is shown in Figure 10. 

[0043] jo facilitate transformation of the vehicle body 12 be- 
tween the first and second body configurations, movable 
side trim panels 90, 92 are employed, see Figure 1. As 
shown in Figure 1, when the vehicle body 12 is in the first 
body configuration, the side trim panels 90, 92 are in a 
first position which corresponds to the movable roof por- 
tion 40 being in an extended position. Because the mov- 
able roof portion 40 includes side trim panels 94, 96 
which move in conjunction with the roof panel movable 
portion 40, it is necessary for the movable side trim pan- 



els 90, 92 to have a second position, whereby the side 
trim panels 94, 96 may slide over them. 

[0044] For example, the movable side trim panel 90, shown in 

Figure 1 in the first position, is substantially flush with the 
side trim panel 94 attached to the roof panel movable 
portion 40. The same is true on the passenger side of the 
vehicle with regard to the movable side trim panel 92 and 
the side trim panel 96. Figure 11 shows the movable side 
trim panel 92 in the second position, whereby the side 
trim panel 96 can slide over top of it. Thus, as the roof 
panel movable portion 40 changes between the extended 
position and the retracted position, the side trim panels 
94, 96 substantially cover the movable side trim panels 
90, 92 such that they blend with other trim elements on 
the vehicle body 12, see Figure 16. 

[0045] Figure 12 shows a cross-sectional view of the movable 
side trim panel 90. Initially, the movable side trim panel 
90 is in a first position 90A. When the vehicle body 12 is 
commanded to transform from the first body configura- 
tion to the second body configuration, an actuator, such 
as electric motor 98, automatically moves the movable 
side trim panels 90, 92 from the first position to the sec- 
ond position. Of course, other devices-e.g., hydraulic or 



pneumatic pistons-can be used to move the movable side 
trim panels 90, 92 from the first position to the second 
position. Once in the second position, the roof panel 
movable portion 40 can move into the retracted position 
such that the side trim panels 94, 96 move into place over 
the side trim panels 90, 92. 
[0046] jo further facilitate transformation of the vehicle body 12 
between the first and second body configurations, a pair 
of garnish panels 100, 102 are used, see Figure 13. Figure 
13 shows the garnish panels 100, 102 in first positions 
100A, 102A, second positions 100B, 102B, and third po- 
sitions 100C, 102C. The garnish panels 100,102 are in 
the first position 100A when the vehicle body 12 is in the 
first body configuration. To facilitate retraction of the rear 
side windows 48, 50 the garnish panels 100, 102 move to 
the second positions 100B, 102B. After the rear side win- 
dows 48, 50 have been retracted the roof panel movable 
portion moves to the retracted position, see Figures 
15-16. Once the roof panel movable portion 40 has 
moved into the retracted position, the garnish panels 100, 
102 move into the third positions 100C, 102C. In the third 
positions 100C, 102C, the garnish panels 100, 102 cover 
the tracks into which the rear side windows 48, 50 are re- 



tracted. The garnish panels 100, 102 then blend with 
other outboard trim to provide an aesthetically pleasing 
appearance. 

[0047] Figures 14-16 show the vehicle 10 as the vehicle body 12 
undergoes the transformation from the first body config- 
uration, shown in Figure 14, to the second body configu- 
ration, shown in Figure 16. Although only the driver side 
is visible in these views, it is understood that the transfor- 
mation of components such as the rear side windows and 
garnish panels occur symmetrically on both sides of the 
vehicle 10. Figure 15 shows the vehicle 10 as the body 12 
starts to transform into the second body configuration. 
The rear side windows 48, 50 are retracted into the vehi- 
cle body 12. The third row of seats 60 is moved from the 
upright position to a folded-down position to form a por- 
tion of the load floor 76, see also Figures 4 and 5. 

[0048] After the third row of seats 60 is folded down, the side 
trim panels 90, 92 then move inwardly to allow the side 
trim panels 94, 96 to cover them. The garnish panels 100, 
102 move from the first position to the second position, 
to facilitate movement of the D-pillars 42, 44. The roof 
panel movable portion 40 then moves forward, thereby 
moving the D-pillars 42, 44 along with it. As seen in Fig- 



ure 14, when the vehicle body 12 is in the first body con- 
figuration, the D-pillar 42 is separated from a C-pillar 
105 by the rear side window 48. After the roof panel mov- 
able portion 40 moves to the retracted position, the D- 
pillar 42 is adjacent the C-pillar 105, which provides an 
aesthetically pleasing appearance. Of course, the D-pillar 
44 similarly moves adjacent a second C-pillar on the pas- 
senger side of the vehicle 10. 

[0049] The shelf panel 70 is then moved adjacent the back light 
46 to form the second passenger compartment 62, see 
Figures 4 and 5. Finally, the garnish panels 100, 102 are 
moved to the third position, thereby placing the vehicle 
body 12 in the second body configuration. Of course, 
these steps may take place in a different order depending 
on the specific configuration of a vehicle, such as the ve- 
hicle 10. Moreover, additional steps, or fewer steps, may 
be used to transform a vehicle body between first and 
second body configurations. 

[0050] As readily seen in Figure 16, when the vehicle body 12 is 
in the second body configuration, its profile resembles 
that of a four door sedan. In order to complete the trans- 
formation from a wagon-style vehicle to a sedan, the 
transformable vehicle 10 includes a third body configura- 



tion, illustrated in Figure 17. The third body configuration 
includes a trunk panel 106 that is configured to cooperate 
with the tailgate 52 to partially define a closed cargo area 
108 behind the second passenger compartment 62. The 
trunk panel 106 may be a tonneau cover that is manually 
installed after the vehicle body 12 transforms from the 
first body configuration to the second body configuration. 
Alternatively, the trunk panel 106 may be configured to 
automatically move into place upon a command from a 
vehicle occupant. The trunk panel 106 may be attached to 
the tailgate 52 or even a portion of one of the vehicle 
seats. Thus, in the third body configuration, the vehicle 10 
has assumed not only the profile of a four door sedan, but 
also the characteristics, including an enclosed trunk. 
[0051] while the best mode for carrying out the invention has 
been described in detail, those familiar with the art to 
which this invention relates will recognize various alterna- 
tive designs and embodiments for practicing the invention 
as defined by the following claims. 



